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[asi^si m& 

0007 

[XllMSIXH 2002.12.23 

[i92| S^SiJ] Array substrate for LCD and method for fabricating of the 

same 

[33] 2! XI .HH^fflAICK^) 

[fS2J2E] 1-1998-101865-5 
[CH£|oj] 
[£)§] 

[ CH £| o] 3 c ] 9_1 998-000534-2 

[MASSES] 1999-001832-7 

[£JS°I ^fi3>l] 

[&S2| ScS;i] CHANG, Y0UN GY0UNG 

[^eje^eisi 720809-2042017 

435-040 

2|§A| = LG SB2H OHUM 103# 807 S 

[^1 KR 

[&82I §°5^l] PARK , SEUNG RYUL 

[? D J1^3S] 741030-1148114 
[?@2!t] 406-120 

eia^f^AI 2*4*^ SSfS 469-3 25/2 
[^3] KR 

(21) 



34-1 



20020082727 ft^ 2003/11 

[^IgfSS] 20 £ 29,000 S! 

D^ggig] 16 s i6,ooo m 

0 a OS! 

[£A^^S] OS 0 SI 
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&<>H, ^eflojw.^ c-iHEi tifl^s]- TflojB Bfl^^l ^IJl-I- «>7l 

°l-8-*>^ 71^1 ^-^>^- « 0 >^ (thermal imaging)^, °<J33! «o v ^^-S « c > 

5. 3 
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^S^l^l-g- ^eflol7l^:a!f zl A^*£ {Array substrate for LCD and method for 
fabricating of the same} 



[51*3 ^] 

£ l£ ^#3^ ^^SL^l^l^ 7flst^ 51*1%!; 51^°lJI, 

51 2^r 51 1^1 fl-IT* ^^H, 5LAl*V cn^ SA ]^c| cfTg^oJji, 

51 3-^ #^5] afl l ^Al^ofl cr|-s. cqt^S <H^ 6 l7l«-^ H^-l- 7fl 

£ 4a ifl*l £ 4g2f £ 5a vfl^l 51 5gSl- £ 6a ^) 51 6g^ 51 3^1 IV-IV^ V-V v ^ 
VI-VF* tcj-el- H-^o) ^ ! ^AHlofl 4a ^ ^6j) i£^*V ^ ^51 

51 7£r 2 ^HH ^^S^l^l-g- <H ell °1 7 fl 

^3 o.S. 51Altb ^Sl^cf. 



<51^2l ^« ^.ofl clltl: ##tb 

100 : 71^ 102 : 7lMH yflA] 

104 : ?IMH ^ 106 : 7lMH jjflc 

114 : ^q- 116 : 5iel)o] ^ 
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118 : t-lHEi «fl*} 
122 : #^r# 
140a, b,c : 

150,152 : o)^ TflolH 
154,156 : o]^ x?\]o]b\ 



#^ 2003/11/28 

120 : JflS. 
128 : #^nHB^i 
146,148 : 2^*1^- 



COKcolor filter on TFT)^S ^ ^ o] z]) o] 7} zl *\}2l^<*\] ^ 3} 
-i: S^^>^r %°-3-, ^}y\ 917}$)^ ^fiM ^£r^l afl<i »g-^ofl 4 

7 d°J-* ^£ji=, ^7l^-<Hl ^«fl g-*>* -g-^ ol Til ^-o.^, o]6\) ^ J£ 
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^Bi(8)A>olo!] M.^ D flH^^(6)# i^SRr ^SM^(7)Sf ^"71 ^e^EK7)^ AVtLofl 

^€ W^U8)°] ^71^(5)^-, 3>Mi<^(PH ^SjjL SM^^Hfe- 2}-^^ 

^"(17)2}- ^^^^7>(T)7> ^^H, 5l-i^^(P)^ ^&°-S. °]$}o]Bl\#o] ^7)^; 

(22)^, ^71^(5)4 ^«-7l^;(22) ^ol^ 0^(14)0] ##5H oicf. 
<20> a o v 7 ] ^>«-7]^:(22)^- ^elM^Urray substrate) °1 eI-jlje , ^>o] 

Qx)^-e\(T)7} oflH^^i^Efl (matrix type)5. ^l^Jl, <>le1*b ^ ^ ^1 ^ Ei (TFT) 1- 

<21> ojnfl, a o V 7 ) ^^(P)^ A oM Tfl <>1 ( 13)3f r-fl °1 E-) Uj) -*! ( 15) °1 jiL*>«M ^ 3] £] ^ 

<^ °1 ^ , A oM 2}-i^^(P)^Hl^r W>S»f ^-ol ^^q. (17) o) ^^^Cf. 

<22> ^-7] Sr4i^^(17)-^ <y#-^-^ r o|t=(i nd ium-tin-oxide : IT0 )^ q 0 ] ^o) Jf^o] 

<23> 4V7I Sf4l^^-(17)2f ^15. ^£E)*1 7fl5flAlEKC)7 r ?fl o] B tiflA}(13)£] ^ofl 

^^H, i£E]^] 7]]3X|lAlEi(C)Sl 1 #^-0_S TllolH Hfl^l(13)^) iJJf-I- ^V-i-^Jl, 2 

^^•^.S. ^ ^efl^l ^4 -§^^ -f^l^S. ^€ ^>^^= ^^/^.eflo] ^-^ 

^(30)# A>-g.*)-cf. 

<24> ojnfl, ^7} ^#(30)-8: 2^^(17)4 4±±& w>T£ 
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<25> w}^- ^o] 2je^Ei 7l^r(5)4 ^eflo] 71^(22)^- ^^H^sim^: 

*fl^Kr ^-Mfe, 71^(5)^ <>MM 71^(22)^ ^ -^o] 

<26> ol§> ! E 2# ^^*Vcf. 

<27> £ 2 ^ i 1^ n-H v * ttfej- ^-^£o]cf. 

<28> ov A ^ a ^ ^. ol( c>|eflol7l^;Oi ^ x 7 ]&(22)^ 7l^<?l 2 71^(5)^1 

o]^^o] 1 w ^ 2 71^(22,5)3] Afojofl^ 6fl^^ (14 )ol 

<29> ^eflo]7l ^(22)^ ^^]^ TiHH ^(32)4 <*]e) ^(34)4 ±^ ^^-(36)^ ELz]}°} 

^^-(38)* Ifsfe yVnVE^^^)^ 4 > 7 ] aVnV B ^ x | iE ^ (T) ^ #«-o)]^ o}* iLJ^r^r 

<30> ^^^(P)ofl^ A C V 7 ] tiVnVE^^^E^T)^ cgflo] ^(38)-4 ^ 5^1^ 

(17H ^fM^JI, 5)-i^^-(17)4 ^15. <d^€ ^SSl^l ?fl2fl^EKC)7> TflojE aflA}(13)2] 

<31> A o V 7l tf^- 71^(5)^1^ ^-71 TllolH «ti*Kl3)-4 c-lHEi «fl^(15)4 «>^B^^liEKT)^ 

tfl-§-*M #^°llH^(6)7 r 71^(22)51 ^^^(P)<H1 cfl-g-^H *m 

Bi(7a,7b,7c)7l- ^^i=h 

<32> olttfl, ^av^o] cHeflolyl^ ^ o. s^sax cross talk)!- «o v *l*>7l ^*fl Hi 

wfl^d(15)4- ^(17)* ^ #3 (A) °13 £lzL( ^o)^ afl^(l3)2f 

.Skh iE^ ^^(B) §>c^ ^^>7fl ^cf. 
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<33> tj\o)B\ Hfl^(15) ^ TflolH Wfl^(13)3Z]- 5)-^ ^(17) Al-ojo) o] ^ ^ ^-#(A,B)£r ^ 

^Aj-o] ^^017] ^ ^€^71^(5)^ ^H^^Cblack 

matrix)(6)7> oj « 7}s}^ <3iM- <5>7fl ^rf. 

°1 iL^UO)* <^El*#(34H ^ o^^. <^ fl h]^ ^s}^ 

<35> zL^c-fl, ^7} tfJf 71^(5)4 7)%(22)^ ^*Rr ^ # ^ ^>(mi sal ign)7> 

(margin)* *f-JL ^7fl^7l nfl-g-ofl n n>3- 7i^cf. 

<36> S *V ( n>xl^ ^o]^ ^SL*}7} ^-f , ^ cg^( A;B )ol E§J a (6) o]] S 

^ 7>^^X] ^ ^Afl «-^o] -g^Rr ^ o. 7> ^ 

<37> o]e^ 7§o.o\]^ S£ 7 ] ^o] S>]^£_ ^EfM-7) nfl-g-ofl S^-g; 7^>^ ^7> £>4. 

<38> v}Q ^M^>7l aflo].^ 7jO Si ^ o. A ot^ 

<39> j^cgctfofl^ 1 Sj-i^^-nf ^ei^Ei^f 2 SMl*!^- ^0.5. ^^>Sl, ^"71 

*fl 1 2h£*l^g- xd^rH- ^^lJl, ^-71 *fl 2 SMi ^-71 l i% 
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^ 7]^ #6fl ^ TiMH Sfl^-l- TflolH tifl^l* ^*Rr ^tH^H #7l 7fl°] 

— ^1°1H 5fl = 7> 7]^ ^^ofl ! ^^qj-i- #7fl<4; <#7] 7\}o)^ 

efl^l 3L^is}±r *§^Hr ^7^1^; ^-71 =ell<y ^^S] <^«-.g. ^1^*V 
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; A oM l-B»ni]H^ i7 > 7 }5$-o) ^ 2 *i<3^M- ^*Rr ^314; #7l 2 

^"4 =L «HM *fl 1 ^^Mr ^^H, ^"71 =^l<y ^q-B] 2Mi<^* 2t#*KiL f ^ V 

7l TflolB 3fl = ^ d]olE^ 3flJEL£l idf-b ^T^I ^71 2 *4<£^o] ^ 

^<Hl *fl 1 ^ <§^*Rr ^TflS}-; ^"71 *fl 1 ^-rg^^ol ^Aj<g ^ofl ^ 

Si 7} JR^Q ^f^Tr #741<4; ^"71 ^#2} a^w^^ ^Mi^^l ^-g"*> 

^ *=K^ SM^^l ^e^E^# ^*H=r ^Tilfif; #-7l leiiE^f ^£ 

71^ ^Tgofl 2 ^ ^^^>J1, ^1 2 ^ ZL ^r>w.o] ^] ! 

^#*Rr *fl 1 , *11 2 s^^^h #7] TflojH sfliElsq- ^#S>^ *fl 1 ^ *fl 2 7lHH 4 = 

#71 ^fl^ ^#*Kr 2fl 1 ^ ^11 2 dlolEi sflJEL ^7># 5L^-t>Cf. 

<45> a o V 7 ] ^E^E^ sMi^ofl tfl-§-*H ^Aj^ ^Aflo] ^e^Ei7> 

^idlS ^5l£^- 

<46> Aj-7] eflo-|7-l 7>a]^-aj ^^rfl(300nm~1500nm)Bl z]]o]^ 

eflol^ofl o]*fl 7H}*l^r °flEi^l^ 0.01-lOmJ/ciifolcl-. 
<47> Aj- 7 ] ^ ! ^ 2 sM^^h ^1 1 ^ ^1 2 TflolH ^11= ^7>Sf ^1 1 ^ ^1 2 HHe-1 

3fl= o]f-^-^-A|-olc (IT0) ^ o] = _^ la _^. Al .o 1 c( IZ0)1 . ^Tg-^Rr ^ £^ 

(SiN x ) ^VS)- ^E|^(Si0 2 )A5. ^-71 ^<^#^ ^^*>^ ^Tfll- i^-*Vcf. 
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<48> #71 TflolH ^JjLofl ^-71 ^#<5Rr ^ ^ ^#^T ^ ^ ^ ^ «H 

, °1» ^ 1 ^^-O.S ZL 7l|o)E yfl^ 2 #^Jl3. *}^r 12: -g-^« 

^ #7111- 

7> ^^l *H l ^Bl^g. ^*Hr ^-^Sq-; #7l Tilol^ yfl^s)- ^<5>7ll 

*>^^ ^ ^H^ ^|£t JE^SRr xHH^ tifl^ ^*Rr ^^1^; ^"71 711 o]E wfl^d 

4 efl°l^ tifl^i^ JH^l^ofl, 7flo] e ^^-^ o}]^ ^4 =efl<y ^i^-g- if-^ 

«WE^7]A E ^ f ^^Kr ^Tflaf; A o v 7l ^.efl^l <^«-l- ^1^*1 wj-^H^^l^Ei 

TflolB cflolEi WflA]^ A^ofl ^.^nflB^^l- I^Sfe ^TflSf; #7l ^-^H^i 

7> <g>8^ 71^ ^^ofl 2 *k&nSr ^*Rr ^711^; ^-71 ^ 2 €<2^ H 1 

7 i9l u ^ ^^H, H.efly <a^4 ^#*Kn, ^"71 TflolH 5fl = 2f c]j 

olEi sfljE.^ <H«-§. ^#^r ^TflSf; ^ 2 7l^^ ^ofl *Q l JjLt^ ^ 

^*Kr ^741^; #7l sj-^^^oj] cfl-§-^ l ^<^1 <%E1$, 

2 ^ *j^*>i, 2 =L 1 ^ ^^HM, ^"71 

5]]^ ^#*Rr ^] 1 ^ ^1 2 c-UolEl ^7f# ^f-fVcf. 
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<5i> — *fl ! sgX\d\) — 

<53> £o], 71^(100 <H "o v ^-°3. ^ #^ofl TflolH 2fl = (106)^ 

i^*Rr ^(102)* ^^Tfl ^-^^JL, #7] TlH H «fl ( 102 ) ^ ^*>7)1 H 

*>*H 5)-i^^(P)-g- ^^Jl <H ¥#o\] ^}o]B]^\B.( 120)1- £fc}b C-llol^l tiflAj 

(118)* ^^W. 

<54> a o V 7 i TflolH 3flE(106)2f cflolEi sfl JE. ( 120 ) o\] ^ A 7 -* °}t%SLS- 71) O]^ 

7} (150, 152)^ cflojE^ zfliE. 154, 156)1- 

<55> ^7) TflolB Hfl (102)4 C-flolE^ «fl^(18)ol JH^S}^ *1 ^ofl ^ ^ojE ^^(104)^ ^ 

£!«.#( 110)4 ±+ ^ i=efl<y #^-(114, 116)* i^Kr ^ D -|E?l^liEi(T)t ^M^tf. 
<56> a o v 71 - ^^(102,118)01 iE^HH ^3^r ^^(P)^l^ ^(116)4 ^#*Rr 

o]^#o_S ^ 5Bi*iq-(146, 148)4, ^ ^^^-(146, 148)^01^ 7 i] 7 fl^ ^e^Ei 

(140a, 140b, 140c)* ^th}. 

<57> 3^*1 ^-(146 ,148)-$: #7] 7llolEtiflA i ( 10 2)o) Aj-tLofl ^LE^ 7fl3])AlEi(C st 

)4 <3is. 

<58> iS^^l ?fl3flAlEi(C st )^ TflojB Wfl AJ( 102)51 ^oil 2}-^^^- 

(146,148)^ ^#<5Rr ^-4-^(122)* 1 ^^LS *}JL, ZL TlMH «fl^ 

(102)* 2 
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(128)2}-, 3, ^r, ^M^l ^e^E^ (140a, 140b, UOc )7> ^€ 

<eo> ^-eHoHH^^(128)^ 7>e)^ <*j^|- *H , 7flo]E wfl^i(102) ^ cflolB] ufl^ 

(118)3)- ^E^l^(T)^ "tfl-8-*M 

<6i> #7) ^-3fl D fle^^(i28)^ -B-7l#^^ £I5}<^ ^ ^ , j^^fe ^ll- 

<63> ola}, £ 4a ifl*] £ 4g^- £ 5a £ 5g^ £ 6a vfl*l £ 6g» , 

<64> £ 4a vfl^l £ 4gQ 5. 5a ifl*l £ 5g^- £ 6a vfl*l 5. 6g^ £ 3^ IV-IV X V-V\ VI- 

vr* 4^ ^^*H, *H i ^HH ^ ^ ^ ^sojcf. 

<65> (5= 3^ ^T=Hd IV-IV^ Hl-nV^^^^E^ 3^6] *J o] ;n. , V"V^ 7fl o] H 5fl = ^- 

3 VI-VT^r c-flo-|Ei 4 = ^-31 ^^ojrf.) 

<66> £ 4a5f £ 5a^- £ 6a°fl S^l* ^ ^-o] ? 71^(100)^1 ^^§- ^^>J1 afl 

H^H, °^ ^^cHl TflolH 3fl = (106)1- TflolH yfl ^ (102)^, TflolH afl^(i02)o|H 

TllolH ^(104)^g- «g^th=k 

<67> olofl ( a o V 7 1 71] o]E *ti^(102)-§: ^*Rr #^£r ^IJl *1<£# #*l*>7l ^ 7l%Vol wi- 
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<68> Afr 7 ] TflojE tiflAi(102)^ Til o]b ^^-(104)4 >11 °1H ^(106)7} 7l#(100)4 

#^°\] ^4 ^4§-(SiN x )4 #3- ^e^(Si0 2 )^- i^Rr « 7 ]^o^ # ^ zl-- ^ ^ 
1- ^4*H , XI 1 *i Tflols ^^^-(108)* ^tH}. 

<69> <$7] TflolB ^<^H]-(i08)^Hl ^ 4^ ^Bm(a-Si:H)4 ^#0] ^ 
4€-(n+a-Si:H)* ^4*}^. sfl^H, TlMH ^(104)^-4 tIHh ^^^(108)^H1 
#(110)4 -£-4 ^#(112)^§- ^*>4. 

<70> £4b4 £ 5b4 £ 6t>ofl £A]*V 44 ^o], #7] <sI>E] w.#(H0)4 -2-4 

^#(112)°1 7^(100)4 3 *(Cr), MiL^Mo), ^i^l(W), 44t3-(T0, 

^4(Cu)l- 5L^Rr JE*d^ ^-^^1- # >id^€ *V4«- #^>^. sfl^H, #4 ^ 
(112)4 44 ^#^Rr #^-(114)4 ^(116)4, #71 ^#^-(114)4 

^ #^1 3fl = (120)« ^4^r cflolEi ^11^(118)4, A o v 4 TflolB yfl^i(i02)4 #-¥-<*fl 

o><^^^ ^#0} ^-^^(122)^; ^^*V4. 

<7i> #4 ±^ ^ H.efl<y ^^-(114,116)4 3flc( 12 0)l- 5E.^-*Hr cflolE^ wfl^(n8)o] 

^4 71^(100)4 ^4 ^4^-(SiN 2 )4 #4 ^4^-(Si0 2 )* ^4 ^-i"^ =L 

1- # -id^€ 44-& XI 2 ;£<£4(124)# ^W4. 

<72> olnfl, *fl 2 *3<34(124)4 4^8" ol^o]] $.7] 4(4 £4 )4 #4 ^4«-# 

(HOAVolofl M]-^ - ol i=- ^^g. ^*>7l ^t!r 71^ *V4. 

<73> ^ 2 ^£4(124)^ o]* ^ofl4 ^4^r ^-7)^(l-5«oflB^^)4 ^4«-#(110)4°l 

<?4> ^i#^v 44 ^*fl 44B€4^1 ^M^* ^*Kr ^£.€4. 
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<75> £ 4c4 £ 5c4 5. 6c°ll «f4 , <$7] 4 2 124)^-^1 -fr 

^Ml-^j-g; £S*H 1-^ -fr7l^(126)-& <8#*>:n. *ll€*M f #7l ^ 
^ =sflo] ^(114,116)^ ^ ^9\- ^7} ^4^(122)2} #-^4, S^l^ 

^ *l^Rr r%°)tf «fl-ti(118)4 tIMe ti flAi(i02)S] ^Jfofl ^-B«ni]B^i(128)# ^W4. 
<?6> cf^-o.^., £ 4d4 £ 5d4 £ 6cH S^ltF y>4 ^-o] f sfr 7 ) ^-§MnflH^^(128)7> 

€ 71^(100)^1 ^ofl *ll 3 ^^^(130)* 

<?7> ^-71 3 ^^^-(130)^: ^ ^e^(SiN x )4 ^sl€-(Si0 2 )^r SL^Rr ^M^^ 

<78> £ 4e^f 5e4 £ 6e°11 w>4 ^°1 , #7l *H 3 ^^^"(130)4 *(| 2 ^-(124)4 

Tfl^lH ^^^(108)-i: ^^H, ^"71 =efltl #^-(116)^ <sj ^4 sj-^i^ ^ (P)4, #7l ^ 
#3 ^eflol #^#(122)31 «aJ^-fe ^#*>4. 

<79> ^Ajofl , AV 7 ] 7l)ol E 3flJE.(106)4 D|l o] ^^(120)1- ^#S>^ 7)1 o]E ^ EL -SeHS. 

(132)4 c-flolEi sfl^ ^-^#(134)^- ^#*b4. 
<so> £ 4 f^. 5f2 f £ 6f <=H1 JE^l*!; t>l-4 ^0} t ^ 7 ] sfl^^ ^ 3 ;g<£*l-(i30)°l 7]^ 

(100)^1 ^ofl *}#*V 44 ^ ^#-^-^M^(IT0)4 ^ l-^ 1 a-^-Afol = ( IZ 0)# Ifs} 

^ ¥^ £^ ^# *H 1 ^^#(136)-^ ^#^4. 

<8i> ^^s>cr] > *£ 7 ] ! ^^-^(i36)ol 71^(100)^ ^^oll ^ ^ 5£ 

^ ^3 ^e^#(^ ^ei^l7> s^sloi 01^ ^#)(138)* ^MH^, €*Rr ^^Ml^ ell 

o]7^ #71 ^^#(138) -8: 7l^r(l00)ofl -^^Hr ^-8: *H8^h 
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<82> AV 7 1 ^e^#(138)^ €^*14 ^ofl ^.^-#(adhesive 

layer H ^^tf. 
<83> ^-71 1&o> -§-§- ^Sj-S) 1 ^, #7l iS^ € 1^7} ^A>^£S. 

<84> ttj-BH, A oM ^e^#(i38)^ €*Hf <3<^Mm efl°l*1-& s*}*}?)] s=M , a> 7 | 

^•tt.°l ^2}-4^r 4^<HH, A oM €Sl^l7> 71^;^ ^-^^ ^cf. l^g-OJiL, 7] 

^€#(140aH H*rS ^^4. 

<86> eflol^^ 7\n*\±r <*flM*lfe 0.01~10mJ/cirf , °1 ofluj^H ^Sfl BJ^iflJj^ 

o>^.l- 71^(100)^.5. *U}^- ^ o^cf. 

<87> oie^ 4^^- tfl^H £ 4g <4 £ 5g4 £ 6g<=Hl £Al^l ^-ol ; ^^5il- ^-^4 ^ 

Ajio^ 5ge^E-l(l40a, 140b, £ 3$) U0c)Wr Sht^ ^*}t} £.^3. ^ 5^ ^4 

<88> AV7I € e-^BK 140a, 140b )7> 4^ 71^(100)^ ^ofi o}^-*l ^l-^ ^ 

3-*H *fl 2 ^ ^#(142)^ ^^tVtq-. 
<89> ^H, ^71 *fl 2 ^ ^^(142)4 n. f>}ifQ\ ^1 1 ^^^^(142)^. ^.x\d\) 3fl 

E J^H, ^"71 5}-4i^^(P)oll^ ^-71 ^5l^Ei(l40a,b)l- AVoHl -ji *n 1 W 2 3* 

i^(146,148)-§: ^^s>JL, ^7) 7\] o) 106)4 ^ ^ 1 ^ 2 TlMS. 
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150,152)1- ^^*>ul, ^7) z\]o}&\ sfi = (120)2}- ^#s>^ *fl l ^ 2 

cflolE^ sflJEL 154,156)1- 3^th=h 

oo> ^^*V ti >^ -g. a. Tgj-Tgoji 4=. COT^S} ^^aAl^-^-g- ^ e flol 7 i^ 

<91> O^}, *|| 2 ^Alofl^- -f-^fl a o v 71 ^ i ^A]^]^ ^*Vtf. 



<92> — ^ 2 ^Al^l — 

<93> ^ 2 ^AHl^ ^e^E^l- Ufl oj 3 ^) « o >a1 o. A >-g-fr>^ ^ ^ 

<94> ^l^lt}- s.^ ^^o] a o v 7 ] ! ^Ai^sq- ^sVjeljeL, ^ei 

<95> £ 7 o_ ^ ^ 2 14^ ^e]^ ^-Eolcf.c^o^Aj. 

<96> £A]^V w><4 ^-ol ; 7l^(100)^Hl 7l]°lB ^(104)21- <^B| JlfKllO)^ *R-(114) 

3f JELe11<y #^(116)^- i^Kr ^-^-H^^l^EiCT)^, 711 °1H yfl^(102)2]- HHEi tifl^(*l;5i 
^^^Jl, Aj- 7l aVnVE^^^E^(T)2f HH E^ ^(^a] 7\]o]^ «fl^(i 0 2)^ ^ofl 
^^^(128)* ig^cj.. A o > 7l l-sflnl]B^i(128)7l- 71^(100)^ ^ofl 1 

^ ^#(136)# *§^1-JL, ^7) ^^^(P)^ cfl-§-<5}<*| ^e^Ei# ^*Rr ^<HH, 
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^sHsRr ^* olufl, ^71 #^nflB^^(128)^ ^^M* 7>Jf-fe ^ ^ ^ o^-g- 

(ink jet head)(200H Jl^^ ii#(202HH nlAfl^- ^e^ ^iE^cf. ojufl, l^o. 

tfl^ 0.4p£ ~400p£ 3. tH}. 

<98> O]^, t^o] ^^ofl ^-Aloll 0]^-O]^t=^ o^fl ^ j|n| A]~g-^-t}-. 

<99> ^-71 ZjE^l^ i.#(202)^^-Ei ^i^cc^^- nfl, Aj-y] nflH^i(128)^ ^ ^7] 

<100> ^y) #«jH£r ^Si^ll- ^^kbJjt]. j^aI^I ^^ 7 ] nfl-g-ofl, ^e^^o] ^ 

^- 1- ^ olnfl rcfe} aJ- 7 ] M.^ DflB€ j^ ( 128) o} ^o]s- ^ ojr} 

<101> W>2f ^ 0^3} Cf^^ Stei<3*H tfl-§"^>^ ^"^^ *cM* 

^£^Ei(£ 3^1 140a, 140b, 140c)* 
<102> ^-7] JgE^Ei o^o] ^ o_ ^1 1 ^Al^Sij. ^*}JELS. o]^- ^e^cf. 

<ioa> ^^*v Hj-sq. ^-o. ^ : ^ AH1 ^ ^ 2 ^aHH oj-ei- ^e^E^i- ^Aje}7fl , ^ 

#^ to, #7] ^ofl o^fl t1]o]e z)):=<2}- ^ojEi 3fli=7> C-flul^ll- oj^ yj. 
*1H *r &tt 91^. 
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JL5I}-] 

<i04> ^ o\] COT ^§ SA] -g- <^ efl o] 71 # ?» ufl 3m ^ 

^-^-^» ^ 1- €-2.7]- &Jl°ijL 7fl 7ti^*Kr JL32f7V 

<106> SEtb, ^"71 ^e^E-H- xrfl otofl^ ol-g-^ sflBi^l & 7 1 nfl-g-ofl , otoflofl o] ^ 

S^^l 6B^ S Al#^» ^1^ ^ ol^ 147} ^ 4. 
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l] 

7}% ^Hl «J ^-^ofl TfloiB 3L^-*Kf TflolH tg^fe cfTjl^; 

#7l TflolB «fl*I-4 TflojE 2fl^7> 71*3 #^<>11 *fl 1 ^*Rr #31 

#7l £L ell^l #^-0} o^tL^ yv^-E^j^Ei A cHf^, «fl^d^ 01°^ tifl^ 

#7] l-^n)lB^^7> 7]^ ^ofl *fl 2 *g#*Hr ^lSf; 

^71 *fl 2 ^^^4 ZL *>^-S] *fl 1 ^<gnVo. M7jZ}<^, ^-7] ^eflo] 
±°m=r ±%f>}JL, ^"71 TllolS Hflcal- djolEi 3}1 co] Qj <4; 

A oM 2 *J«£sM ^ofl *fl i ^ *i^*Kr #314; 

^-7] *fl 1 -f-^^^ol 71^21 #t£6\] ^B\^)7\ 3.^% ^*Hr #7fl 

4; 

^7l ^#^1 -Ipo 1 ^ SMl^^l tfl-g-*H SH*!* 2:A>*H, #71 Sl#ofl 

€3^*1* 71^1 -^-aJ^Rr #314: 
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#7) ^e^B]7> 7]^ ^ofi *j) 2 ^ ^^*>J1, 4 2 

oL ^ *1 51 ^7] ^.eflo] ^jzj. ^i^fe *q 1 ( *(| 2 S)-^^^-^-, Aj- 7 ] 7]|o]H 3fl:E.<4 

*H 1 ^ *H 2 TiHH BfljE. ^-7}^, ^-71 C-flojEi Sfl^Stf ^a^Rr ^ 1 3J *q 2 CflolE^ 3Zfl 

— 

» 3L^Hr °A 3 2*1 #*1 <H 31 °1 7l aft *fl S«o v ^ . 
2] 

^ 1 *M 91°!*], 

^7] #*}*m^Sr M ^-7l#^S. ^€ ^^^Al^l-g- o] efl ol 71 # *Ha^ 

3] 

^ cfl s. s^- <g ^ ^ ^ 3 a a] ^ .g. efl oi 7i # ^i 2^ . 
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4] 

^7) z))o]x] ^<2^ <3^tfl(300nm~1500nm)£| 3H*i ^-g-^Jl, 

Eflo]^oi] o]*j] 7Hfl^l^ O.Ol-lOmJ/cnf^ ^^1^*1 -g- o^H^ . 

5] 

*fl 1 %H1 S^i, 

^71 1 ^ 2 Skh^oih 1 ^ 2 Tflole 3)]= ^>«q- *|] 1 ^ *11 2 ^l]o]B\ 
^#-^-%*Hi=(IT0)Sj- o]^-^a.-^-A>olc( IZ o)l- SL^-*}^- ^ 

^-f" # ^>M-5. ^SL^l^l* <^eflol7l^; ^lS«o V ^. 

6] 

*ft 1 %H £M^, 
7] 

1 %H1 SU^H, 

, *H 1 *d^SL3. *}31 ZL *}^$] A}°}3. wfl^d^r 2 *Hr Ji^ -§-^# ^ 
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8] 

^-71 TflolH afl^aif TflolH 3fl = 7> ^ofl *fl i ^Tfl 

^-71 711 °1B wfl^i^- cflo]El afl^^ 57^1 ^ofl, Tfl olB ^4 ^ElJdAjT)- ^4 
#71 ^.efl<y ^q-s} ^fl^tb "^B^l^ #-*f-<4, TflolB «fl^ cfloiE] tiflA] 

3 #-¥-<*!] t^lB?|±t *8#*Hr ^ 711^4; 

^•71 lr^nl]H^^7> 7l^^ ^^oil 2 ^#*Hf ^^-1 

#7l *f| 2 ZL sr>^-^ ^ 1 ^^>^, ^7l J=Sfl°l 5)- 

t#*>i, A oM 711 o]H ^£LSf C-flolBl Sfl^oj o^tL^ T^l^; 
#7] *|) 2 ^<3^°1 <§^^ 71^ ^^ofl *n 1 ^ $#*Hr 

^7l ^E^E^7> tg^^ 71 ^ ^ofl ^1 2 ^ ^*>JL, 2 

21- =L 5pf ^ ^1 1 ^ *i^-g- ^^H, A o V 7l Sj-^^^ofl tfl-§-*H ^Ei^E-H- /^oH - 
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JL $\*]*\JL ^7] I^Z]}°1 ^*Rr *fl 1 , 2 3^31^4, 7\}o]^ sfl = 2f 

♦ i^l-^r ^ ^ SL*1 #*1 -§- o] efl ol 71 Jfr *fl • 

[3^3" 9] 

8 -%H1 &<>H, 

10] 

*ll 8 %H1 9X°)*\, 

[3^8- 11] 

*ll 8 sa<H^, 

#71 ^le^^^ i^Kr *^BEf^ ^ei^x]o] «5«^S^^l-§- cHeflol7l^r 
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12] 

*H 8 * 0 H1 

^7] *fl 1 £ ^1 2 ^^2]., l ^ *D 2 711 olH ^= ^1 1 «J *)1 2 

afl^- #*}^ ^f-E]-^-A>o)cL (IT0) <4 o]-_^ 3 _^olc( IZ o)l- £fsfe ^ 5L&^ #^ 
^# ^ ^€ ^>M-S. ^ ^ £ ^ ^ S^l -g- 31 *1 71 3£ ^1 saj-^ . 

13] 

*fl 8 %H1 

^•71 tiVnVE^^^E^ m.$\ nflBSi^ *H °ll ^sj. ^s^(SiN x ) *Ys\- ^el€-(Si0 2 ) 
14] 

*H 8 *cHl 5^1, 

<#7] 711 olH tifl ^^1 #7) ^#8>^ ^*g^ 

, °1« *fl 1 ^SLS. *}JL H. *Hf£) 7]}°)^ Bfl^^- 2 ts}^ tL2i -g-^# ^ 
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